jSS                  ABSTRACT DYNAMICS.
*  S  S  respectively will throughout^be eqtiar'respectivelyto-& potentials of a*, i«.,-».; separately,   __
For as we have just seen, it is possible to find one, but only one, distribution of matter over S, which shall produce the potential of m,,
throughout all the space Hy Jxat ffa, etc., and one, but only one, •distribution over S, which shall produce the potential of wt .throughout .#; Jfflt ff., etc.; and so on. But fhese distributions on Su iS'jj.'etc., jointly constitute a-distribution producing'the po-tential- F (JS) over every part of S, and therefore the sum of the potentials due to them, all, at any point, fulfils the conditions presented for U. This is therefore (§ 518) the solution of. the problem.
523.    Considering still the case in which F(E) is prescribed to be the potential of a given mass,tjlf:. let S be an equipotential surface enclosing M, or a group of isolated surfaces enclosing all the parts of M, and each equipotential for the whole of M,   The potential due to the-supposed distribution over .S will be the same as that of M, through all external space, and will be constant (§514) through each enclosed portion of space.   Its resultant attraction will therefore be the same as that of M on all external points, and zero on all internal points.   Hence we see at Once that the density of the matter -dis-
1T>
tributed over it, to produce' F (E)> is equal to — where JR. denotes the resultant force of M, at the point E*
524.    When M consists of two portions wt-and *»' separated by an equipotential £, and 5 consists of two portions, Si and S't of which the latter separates the former perfectly from #»': we see, by § 522, that the distribution over ^ produces through all space on the side of it on which Sf lies, the same, potential, Vv> as tnlf and the distribution on & produces through space on the side of it on which 6"t lies, the same potential, V, as *»'.   But the supposed distribution on the .whole of.!? is such as to produce a constant potential, C» over Sl, the same potential as M.
